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washed down the cliff and lay in a pile. There was no stream 
or running water anywhere near, no gulleye or ravines. Every- 
where else the grass, leaves, twigs, etc., lay undisturbed on 
the ground, as they always do in such places. The only pos- 
sible cause of the excavations was spouts of water falling on 
these places. I afterwards found a number of other similar 
excavations. These were all in Pierce County, Wis., near the 
Ikllssissippi River, and were made in 1879. 

OLIMATOLOGY OF OOSTA RICA. 
Corninunicated by H. PITTIER, Director, Physical Geographic Iustitute. 
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DECEMBER, 1903. 
Notes on the uyeatlier.-On the Pacific side rains were generally 

in excess of the normal, and occasionally showers have inter- 
rupted the gathering and the preparation of the coffee. I n  
San Josh the pressure was normal, the mean temperature 
slightly above the average, the humidity and rain scarce. On 
the Atlantic slope the weather did not show any special fea- 
tures. During the whole month the sunsets were character- 
ized by their brilliancy, which was most remarkable on the 
night of the 9th. On that date the entire horizon was seen 
tinged with a deep fire-red color, the intensity of which dimin- 
ished toward the zenith. The phenomenon began when the 
sun was about 6O above the horizon and lasted until about 

Notes o)f L.a?.thqunke,.-December 8, 6" 22" a. m., slight shock 
NW-SE, intensity JI, duration 9 seconds; 2" 28" p. m., slight 
tremors, NW-SE, intensity I, duration 3 seconds. December 
9,5" a. m., shock NE-SW., intensity 11, duration 6 seconcls. De- 
cember 10, 6h 6" a. m., tremors E-W, intensity I, duration 6 sec- 
onds. December 15, 5" 5" a. 
m., light shock ENE-WSW, intensity 11, duration 6 seconds; 12h 
13"., p. m., tremors ENE-WSW, intensity I, duration 4 seconds. 
December 16, 4h 6" a. m., oscillatory movement, WNW-ESE, 
intensity 111, duration 8 seconds. December 18,4" 13" 22'a. m., 
strong shock WNW-ESE. intensity IV, duration 5 seconds; 4" 
19" 3OS a. m., strong shock ESE-WNW, intensity N, duration 
6 seconds; 5h 35" a. m., sudden shock ESE-WNW, intensity 
lTI, duration 4 seconds; 5" 43" 5Y a. m., slight shock WNW- 
ESE, intensity 11, duration 3 seconds; 5" 47" 20" a. m., tremors; 
3h 9" p. m., slight shock, intensity 11, duration 3 seconds. 
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December 11,3' 7" a. m., tremors. 
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THE MMTEOROLOGICAL SERVIOE OF SERVIA. 
Miss R. A. EDWARllq,  Library, Weather Bureau. 

The Central Observatory of Belgrade, Servia, under the di- 
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rection of Mr. Milan Nedelkovitch, has recently issued the first 
five numbers, January to May, 1902, inclusive, of the Bulletin 
Mensuel de I’Observatoire cle Belgrade, which, with the Annales, 
to be published at the close of 1902, will constitute the regular 
publications of the observatory. 

From the introduction to the first number of the Bulletin 
Mensuel and the circular letter accompanying it, we learn that 
the Annales will contain, in addition to the record of the work 
for the year, full information regarding the Observatory of 
Belgrade and ita system of meteorological stations, including 
the history of the meteorological service. 

The present meteorological service of Hervia appears from 
the Bulletin Mensuel to have had its beginning in an ob- 
servatory of a somewhat provisional nature establised in Bel- 
grade in 1887 by its present director. in connection with the 
chair of astronomy and meteorology of the faculty of sciences. 
The modest appropriation of but $400 per year uuficed for 
its maintenance at that time. This observatory has passed 
through certain crises which greatly retarded its growth. 
However, governmental recognition was at length received in 
1889, and authority granted by the state for the organization 
of a system of meteorological stations of the second order. 
I n  the succeeding years, stations of the third and fourth order 
were added. 

In  May, 1891, the Central Observatory of Belgrade was es- 
tablished as the permanent successor of the provisional insti- 
tution. It occupies a building especially constructed for it, 
near its temporary predecessor, in a large park of more than 
2 hectares (about 5 acres) in the southwestern part of the city. 

The work of the Servian Meteorological Service unfortunately 
suffered a serious interruption for several years through the 
illness of its director. At the present time, the personnel of the 
service is: A director, a chief assistant, two subassistants, three 
observers, sir computers, and one telegraph operator. The 
stations are in number: 18 of the second order (4 of which 
are equipped with self-registering barometers, thermometers, 
and hygrometers), 44 of the third order, and 117 of the fourth 
order, making a total of 179 stations. The ordinary annual 
appropriation from the state is about $5600 for all expenses. 
It is interesting to note that in many, if  not all places, the in- 
structors in the primary schools mcl the employees in the 
grape nurseries act as meteorological observers and without 
extra compensation. 

The Bulletin Mensuel is a valuable addition to climatological 
and meteorological records and to the increasing literature on 
those subjects. 

A N  EXPLANATION OF WIRELESS TELEGRAPHY. 
By ALFRED H. THIESWN, L w d  Forecant Official, dated December 41,1!W2. 

In  this article wireless telegraphy means that method of tele- 
graphy which has been recently built up from the researches of 
Maxwell and Hertz. I n  this kind of telegraphy a sending &a- 
tion is equipped with an apparatus for generating and trans- 
mitting electric waves and a receiving station is equipped with 
apparatus which will enable it to detect these waves. The 
phenomenon to be considered then has to do primarily with 
wave motion. !!%P essential f e a t w e  of waiw niotiori is that the dit+ 
tnrbmce i)? the i)iediion is r61)fnizrnicnt~d f r m  m e  part to nc$trrwt 
parts periodically. There is no actual transference of matter or 
of the medium, but of energy. To illustrate this last: Throw 
a chip on water agitated by waves; it will be observed that 
the chip will stay in one position while wave upon wave rolls 
under it. Thus, it is seen that it is the condition that is being 
promulgated and not the medium through which the trans- 
ference of energy is eEected. 

A stone thrown into still water causes ripples that succeed 
each other in expanding circles; this succession of ripples 
constitutes a wave motion. When the clapper strikes the lip 

of a bell it starts the lip into vibrations which in turn cause 
waves in the air. In the first example the medium communi- 
cating the ripples or waves is the water; in the last example 
the medium is the air. When a lamp is lit, light radiates from 
it in all directions in a wave motion Light is transmitted 
through space by means of some rarer medium, which is called 
the Ether, and this is also the medium which transmits electric 
waves. This Ether evidently fills all space and the interstices 
of all kinds of matter, but its physical properties are made 
known by reasoning upon the phenomena of light and elec- 
tricity. 

It is necessary to presuppose the existence of some such 
medium; for when energy is transmitted with finite velocity we 
can thinkof its transference in only two ways; first, by the actual 
transference of matter, as when a ball is thrown through the 
air; secondly, by the propagation of energy from point to point 
through a medium which fills the space between the two bodies. 
The body sending out energy disturbs the medium contiguous 
to it, which disturbance is communicated to adjacent parts of 
the medium, rtnd so the movement is propagated outward from 
the sending body through the medium until gome other body 
is affected. 

When we say that energy is transmitted in a wave motion, 
then we predicate certain characteristics of the phenomenon 
For instance, we know from observing wave motion in water 
that the wave may be reflected; also that when a crest meets 
a trough the phenomenon of interference occurs, and a calm 
results. It is so with sound, light, and heat; they may be re- 
flected and refracted, and the phenomenon of interference may 
also be observed in each. We now know that there is an in- 
timate relation between electricity and light; iudeed, waves of 
electricity are of the nature of light waves, differing primarily 
as to wave length and frequency. Electric waves are propa- 
gated through the same Ether as light waves and can be re- 
flected, refracted, and be. made to interfere with each other 
just as light waves do. 

The simplest example of wave motion which is accessible for 
study is the pendulum. The pendulum, in fig. 1, when at rest 
assumes position a, but when set in motion it oscillates be- 
tween positions b and e. When the arc of oscillation is small 
we have a close approximation to a simple harmonic motion 
which is the simplest form of wave motion. To show this mo- 
tion graphically suppose that a-, in fig. 2, moves nlvund the cir- 
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FIG. 1. FIG. 2. 

cumference of a circle with uniform velocity, and that the lrne 
my always remains perpendicular to the fixed line bc, then the 
movement of the intersection of zy with bc represents the mo- 
tion of a pendulum or any other vibrating body having simple 
haimonio motion. Referring again to fig. 1, suppose the pen- 


